Oligodendroglial signal transduction systems are regulated by neuronal contact.
Previous reports indicate that oligodendrocytes express signaling systems activated by classical neurotransmitters. Several signaling systems linked to mobilization of intracellular calcium have been demonstrated, and some of these are developmentally lost in vitro and in vivo. The experiments described here use oligodendrocyte-neuron cocultures to examine the effects of neuronal contact on the expression of these signaling pathways. Neonatal rat cerebral oligodendrocytes in contact with dorsal root ganglia (DRG) neurites responded to bath application of histamine, ATP, carbachol, glutamate, or bradykinin with increases in intracellular Ca2+ concentration. Similar results were obtained in coculture with superior cervical ganglia neurons. Preventing neuronal contact by transection of DRG neurites significantly reduced the percentage of oligodendrocytes responsive to each ligand, with the exception of bradykinin responsiveness, which was unaffected. Oligodendroglia isolated from adult rat spinal cord were also examined for responsiveness to these neuroligands. Few isolated adult oligodendroglia were responsive to these ligands, and coculture with DRG neurons failed to restore responsiveness. Neuroligand responsiveness was not induced in oligodendrocytes maintained 8 days in purified culture before establishment of cocultures. A significant reduction in the number of neuroligand-responsive oligodendroglia was noted for histamine, carbachol, glutamate, and ATP after including tetrodotoxin for the final 6 days of coculture. These results suggest that both neuronal contact and neuronal activity contribute to the maintenance of functional neurotransmitter-activated signaling pathways coupled to mobilization of intracellular calcium in oligodendrocytes.